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(54) THERMALLY SHRINKABLE SHEET OR FILM 

(57)Abstract: 

PURPOSE: To obtain a thermally shrinkable sheet 
or film which is excellent in shrink characteristics 
(thermal shrinkability), moistureproofness, chemical 
resistance, unsealability, and clarity, has a high 
stiffness, and allows an object to be inserted easily 
by biaxially orienting a specific resin. 
CONSTITUTION: A thermally shrinkable sheet or 
film is obtd. by biaxially orienting a cycloolefin resin 
or a compsn. comprising the resin and a soft 
polymer. The resin is selected from amomg an 
ethylene-cycloolefin random copolymer (A) obtd. by 
copolymerizing ethylene with a cycloolefin 
represented by formula I (wherein n is 0-1; m-0; q is 
0-1; R1 to R18, Ra, and Rb are each H, halogen, or 
a hydrocarbon group, etc.) or formula II (wherein p 
and q are each 0 or higher; m and n are each 0-2; 
and R1 to R19 are each H, halogen, an aliph., 
alicyclic, or an arom. hydrocarbon group, alkoxy, 
etc.), a ring-opening (co)polymer (B) of the 

cycloolefin represented by formula I or II, a hydrogenation product (C) of (co)polymer B, 
and a grafting product (D) of (co)polymer A, B, or C. 
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J: t>*5- y /utfOu^ £<o#*R: 

[0060] rtt^ofdiw^y-^-^, ijia-ofeswa 

a^feia:Tfflv^5wi:dS-e*<5. [1-1] ^^u>-- 

ftfa<n*/^-frbmm£ixzmf8.mm±. am* 20 

[0 0 6 1 ] #38W"Cffl^fc*tS [1-1] m^-u^ • a 
«ttu7^y7^*S^#lt [i] 
£fcf* [II] -C**nsSft^-U7-f V'tSrfflv^TilE 



(10) 
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«K*r/H^T [1-1] . i8«tl/7^ 

[0 0 6 2] w©*fi^SlST*fiHft:ttIVBaey 



[0 0 6 3] £blC#mT^^=-<}J***^t&®)}o£ 

MB861-221206-i§\ ^64-106-^*5 it5#^^2-173112^ 
[0 0 6 4] [1-2] mR*^?* ^BWMT&fls:**: 

-c, ±ia^: [i] [in •v&ztizmvt*^?^ 
ti>-utt, Tia^; [v] *fc [vi] t-^£ 

[0 0 6 5] 
Htl 2] 




[0 0 6 6] 5* [V] tC&^T, n, m, q&Jlt^R 1 [0 0 6 7] 

t~R 18 *bt/UR-*5J:^R b iiS; [ i ] <b[^C#*-cfo [^13] 

5 0 



[VI 



R Ifi R 19 




[0 0 6 8] * [VI] (C^T. n, m x q*Jj:05 
R'-R 19 te5£ [II] £|^CS0c-C*>£. ca>«fc5ftHi 



■■• [VI] 

[I] T**$ttS»tt^U7>f ^SrBB»a^tt«E©#ffi 
[0 0 6 9] w0>J: 5*BB»*-&«at LT**, 



(11) 
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£A N Di;^ **X$J±^ -fy^^ 

*fcfie&fttfd^3itf^5&K^uy><k*, met 

fcf« JJ vfc <tVj> P>Stf 5 &M<7Vn u yyftft* 

[0070] ci-3] Bm«^#£^**«^«^** 

#*WCfflV^*x5 [1-3] BS»*^**fc«:#**ft: 




[1-2] t**^^<7?7k*i»^roftfejKo?F 
[oo7i] rco [i-3] mm-m<&&*tite&wtfr&<D 

*»ft«(C*JU^T. * [I] Sfcl* [II] t?SESix-5SR 

^^u^^>^9^> / >^< ^^b— ^5t±, TfBS; [vii] 

*fct* [VIII] T^^5i«LM^tlT^5i 
[0 0 7 2] 

Hbi 4] 
/ \ 



[vii] 



[0 0 7 3] 5£ [VII] tC:}3l^T. n, nu qfe^t/R 1 
-R 18 *f>W^R a *3j:t^R b ttS; [I] £HgC«*T?;fe 
So 



[0 0 7 4] 
[ftl 5] 



R ib R i9 




(CH 2 ) q 



.10 




[0 0 7 5 ] « [VIII] K*3V*T, n , m, p % q , R 

»-R 19 fiS; [ii] tmi:«*-cfeSo 

[1-4] ^77^fft 
»U7^i«I0^7 7FMll -blB0> [I- 

i] • mtk^^y^^^^y^&m&ft, n- 

11 [1-3] BBSft^ff^fctt^ft'&frOTlc^ttto^^ 
[0 0 7 6 ] rwsEttSlfc LTJ3\ iiW^Fftft^^v 



■■• [VIII] 

K^-f'>^D[2.2.1] ^>--2,3-^yv 
[0 0 7 7] 5FfifP^/W^^»<7>R3S*t U-Ctt, Xr> 



(12) 
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[0 0 7 8] wtbb©«ttJB5*>t?4>, a, j5-^Ffi¥P 

[0079] **^rfflv^ixsi8ttaM^7>r >&mm 

[0 0 8 0] SttaM^^-f v*»flgi:36tt»J^^e>«* 
fc <h x. tf»»KlB I- fc 5 v 7 -f V3MMB t^tt£»J 

yy b5ifc£i£Z>j7mj:b*^£V) i?yy 
[0 0 8 1 ] ^(7)J; 5 4^77 FRJSfi, ii^6 0 — 3 

[0 0 8 2] *fc±E©J; 5 &*t**iZ>a«±*Hu SMfc 
^#5^^//^, *feiStt^-u^-f ^*»JIBiffitt#J 

^©aEtt»**«tt^««^u7^x»»jiBT*gfa 

[0 0 8 3] sMBW-m, Stttl^7-f^iJli [A] 
iUt, ±flaa>J:5* Cl-13 x [1-2] , [1-3] *3cfc 
[1-4] <??v^tb^S:^ait»fflv^r £7c 

[0 0 8 4] :iif>«3^, ifu^ • S:R;*-u:7 >- 
7V^A^# [1-1] j5S»^L<fflv^e>n5o 
Wtdfct^Tfi, :o«ttti/7^M)l6 [A] in, * 

fct?#So -f ±E»ttti/7-fy*l(g [a] 

t*#5o ::«tu7^y«^[i^y'7-7 

(i) j (tfvx-i'yj^) . 



f±TIB r®:l?S^ffc (l 7) j >Wtf*u<. SbKi, T 
IS r a -t^7^y^SM(ii)j ^ti:7^;^^ 

[0 0 8 5] S» 3 ^JRlftiffitt^-h 

[A] ^il^tl5toWi:tt, h\ 

i^^-zi^^m^fc (eva) , /-Ky tr^y^v^ 
»7>fK (PVDE) , 7$!)*\sy4^&itfmiz.m^Z> 

[0 0 8 6] m\\ L#5ffi©»flfi^R» 
y^^yu^f^-K ^y 4-^f ;i/^yf ^-K iRVrf^r 

(2) /^y ir ffc, 

[0 0 8 7] ftflcWfcfi^yta^btf=/K >Kyta^e=. 

(3) a t /3-^ftfd»i:^<D»»ft:^foR*Six5*^ 

[0088] ^ffW^ttTKy t$ k ^y^^^ 
yu-h, ^yr^y /pt ^ k, ^yr^yp^hy 

7^!)p=M);i-^i/y*t**, 

y h y . . t$ y /u»jc^t- /u^m^* 

[0 0 8 9] MWi-fiJKy f-^7/^^-;K sK y ft 
/u, sKy-^w-OKtrn/K ^Utf-;^7-/K sK 

(5) ^tK ^ V Kj&» S tbfcm^^ 0 

[0 0 9 0] ftfftt^JizKy if U>^-^r*> K^fctttT 

(6) y Tir /K 

[0091] Mrftmaztfv ^^fl/y, y 

(7) ^y y*=-uis**ci/ Ko 



(13) 
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(8)tfV ho 

(10) ^ u^^±5J:t^RiR«JiB 0 

[0 0 9 2] ftflcWfCfi^D^e, Nny66, 

(12) S?>fr /^2jO«S*5 X tJ T/Wa — /WB <fc tf /* fi^" 

[0 0 9 3] JrflKMtefit*Ky K 

(13) 7VUxt K^7xywK K*Sfcl^7^H 
[0 0 9 4] MWM, 7x/^-/t^AT;Urt 

(14) T^Mry KWflBo 

[0 0 9 5 ] ^flcWt-tt^y "fey > • :7*^»»HB*if 

(15) ttftlis J; uqFISfii v?^7 /i^ t &ffi7tv = —jub 

^* u xm h ti z> y i * tvmot£& h 
[0096] jy^fttf^i-ir/wp— jta, get, a> 

(17) 

[0 0 9 7] ^fl^frt Itfi, WTKiB^S ( i ) 

- (v) (nm*bmi*tiZ=**ftf&&i>*mf btv&o ta 
te, fflriaj|«^-u7>r^*»fll [a] 

[0 0 9 8] JETF* **M-C»*L<t6fflSnSttK«C 
^*»«:$tfttK*^fls: (i) 1 Ht^^ 

l«ti/7^y (* [i] fcS^Mi* [i i] ) fife 

C £ ^ J; 0 » bib* Z> 0 
ro<$@li1^{£ (i) Kf*. att^-i^7^xri£»*JJ:r^ 



[0 0 9 9] c^U7^am 7^ a 

-jf^i^ l-xir >\ 1- K^-tr>\ 1 

mtfbnzo Ki^t3-2ocoa 
[0100] u:7 >r 

(i) {^*5V>T, ^^^^4 0-9 8^%, 
t^7^y«»U2-2 0^% l Kl<fi2-15 

[0101] a) & s mmm^^y-o- 

*»j!gtffiatL-c, #7*ie»mk (r g ) ^ot^ 

T, ff^Ktt-lOt^T-Cfcot, 135T;<7)^# 

y ^xm&^timm^m ivi iismo. o 

1 0dl/g, £?£L<te0. 8~7dl/g-e*>So ftSf 
(i) (ix»IsI« : *fe^J:i9W3eufcJefi<bffi^ii 

0 ~ 5 ^> (DX*foZ> * 

[0 10 2] (i) fcfc, 4#^Bg6 0-168 

7 0 8 #^Bg 6 1 - 1 2 0 8 1 6 #^«, 

03 61-115912 *42ta, #^0S 6 1-115 9 1 
6 4#^BS 6 1 - 2 7 1 3 0 8 #^Bg 6 

1-272216 #^«, 4$HP3 62-252406-^- 
^PBg 62-252406 -f§-^«fc if T**fflJ8SA 

[0 10 3] [a-^u^-f ^5R*a** (11) ] 
i) fi, thzm^a-jrisy -ofrhteV . 

a-ti/7>fyMM^fo5o 
[0 10 4] • <x-JrU7j ^*fi-&«cS:«dc; 

[0 10 5] 1/y - a-^l/7^ V^fi'&fr©^^ 

«(CJ:oTfcJl<CS*s, -K40/6 0-9 5/5T* 

■efcs»§i:ii4 0/6 o~9 0/1 o-cfc3r.fcj&sif 



(14) 
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5 0/5 0 — 9 5/5r^5rt^ LV^ e 
[0 10 6] /ntVy • a-*Uy ^ 

[0107] AlU0->&0*£-7v t°Uy - a-*uy>(> 

^e^Jt (^nt>y/a-ti/7^y) ti, ft -^i/7^ 

:y<0««t£j;o"Cfc**3J&5* -»5 0/5 0-9 5 

[0 10 8] la-JrU7 >( 1/ • v^V^S^fc (ii 
i) ] Lxmm^tl^a-^r^y^O • 

(iii) irtTtt. ^l^V • ft -^U7^ 

[0 1 0 9] rtufoCO*fi#ft:^Sr»^-rSa-^-U'- 

;y^y\ l-^=*-fe>\ l-^^>\ l-^-fe^fc^VMi;! 

[0 110] I*lf>W*f^fl:^Aft#|fttS^ 
xy^li, \a-^*W=l>-. i,6-jS-^v^>\ 2- 
y ^A-- 1 , 5-^ * -y- 6- y ^/l^-l , 5-^7? ^ 

v^y^ is 9 u ^ -y- i/zr. y x ^r/^P^y^v^xy, 
^f^rh7t Kn>fyf^ 5- t^/W /Vtf^u* >\ 

5->r y^p t°y ^y^-y/ytf;^ tf6-^ 

z^-^y^p^Ury-s-y^-K 
/y^y> ^^-3--r y^n try ^y-s-yA-tf ^ 

>*s «t ^2-^p <<=-/u-2 , 2- y )vi&!v-r ^ > <c ^ 

[0111] .LlE^uy • a-^^ V • i^y* 
S^HfcrJA-c**, i^yi: a-ti/7^ y^GO^vit 

(m^yy/a-^U^ y) a-^U^^VO^® 
fc<fcoTfcffliSrrS*s, -jR|:ii4 0/6 0-9 0/l 

[0112] r^xib^fi^*^4 3 t-^ti'^^ 

(iv) ] LT&mznz^mt'^/i'nm 



^^xy.^fi/y/p^^fAHj^^ x^yy 
•^y^yyyp^^^I'&ft:^, ^fi/y.^yT* 

y • -ff*?*-^ • ^fi/yyo *y^#fi-£f£^. tK* 
^JD^^U> • yy'uy • x^yy^u ry^^ft^ft: 
uy • y^^xy7y^AM^*^A s 

s^ii^nib^^Aic^f uy % y A-ggy ^/i^£r 

[0 113] rtbbo^t«^ft:=/^tc*5^T, 7k*SS»P 
[0 1 14] #«Wfc:*5^T, JRiRJBtt^— h^fctt^ 

[-Y y^fi/y*tfi^ yzf^ui/ . ^v^y^e^ 
6ft@I^f/cfi*l^* (v) ] tSl^^: Lt 

( v ) jyfciftfcte, tfy-r y^uy:**, ^y^r 

yyyy*i^^^^T*fc6 0 

[0 115] **3. ttJT*^#:"Cfe5 (ii) ~ (v) CO 
#S**0»tttt, ««tl^7^*Ml* (i) ©«f 

m.km£mmT*&y , i 3 y yf«-o»jj£Lfc 

ffilSSifi [tj] al^fiO.O 1 — 1 Odl/g. $f^L 
< fiO . 0 8-7dl/g<7)@[ST*£>D , ^f7^(B»aa 
(Tg) ^ii»ttO < C43lT, b< fi- 1 OtOT, # 

J: «9 ^'J^ Ufc^^^bSf^ii^ti 0-10 %, 4f * L < fcfc 
0-7%, 4*(C»*t<HO-5%(75«6iai*9lCfcSo 
[0 116] *»W(-*5^Ttt, JbEftHftfrf*: (17) 

*4ftt, -^cot^T^^^-iyy ^ [a] t»« 

[0117] ^r-e«fflSixs*«3a»ft*w«lt it 
^-^-ey K*ifw^- fy^-t^'y K*, 1.1- fx 

i/K^^^t KDA-t^ryKl, v^-t-^f 1 /^—^ 
2.5-^y ^/V-2,5-*^ (t-^f/W^-t^y) 



(15) 
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-2,5-^ (t-t/^vW*— 3r*ris) ^ ¥<Di?T 

[0 118] ±&4fmtMktatiL&<om&*&* 
^7-r>-*ajfl| [A] ^ftfI*#«»t©dfHiO 

[0 119] ^IT N £felc&«»*£i«ft£@W-C>&* 
[0 12 0] ^^/u«'frttO'arflgSS:4> J f : rt^2fi« 

t6 e ^thb<D4t&m?.m#:*i'~7 * >-%kmm [a] t 
iiBttft*^* (17) t(D^nmi 0 ommmcMv 

X s 1 fiSSPSLT. L< ISO. 1~0. 51 

[0121] r<Z>J; 5 ( (i) ~ (v) ©tt 

1? m n.&m w\ aMK^u^^aMSJii [a] i o 

0fifi6PtC»LT-t©^»fSdS % il^O. 01-401 

mu, #*u<tto. o 5-3 ornaa, u< 

ISO. 1 -2 0fiSfflO«SHrtt?«ffl-r5r £lc<£ 0, 

e»«M4 7 ^ * (7) a v ^fr??:U5z:^+^ h * fc « 7 -< 

[0 12 2] [*<fcffil08&fln»] **M(c«S!RiR«H4 
[A] *3j:t* ^Ht-J:?)E^S^5-blEO r^offio 

Hu »ft£j£ttu #«BftiKJB, ^yym TW^n 
y^^SO. BJbJfcAL tWBL »Pk 

[0 12 3] fcir^tf, LTE^SHS^ 
^JirbTti. ^h^^rX [^fl/y-3-(3,5-5?-t-^f 

0- (3,5-^-/^-4^ Ko^->7x^) ^crtT 

/V-3-(3.5-v>-t-^f/W4-t Ka^v/7s^) /ot° 

ffifth ^77!)^/^^, 1.2-fc KP^fT 



*y a-^/ xr7i/- K -^^y^y j_ 
^•7"T u— k -o^^y^y h-/vhy^f7u-h 

^jfi. imi&izttL2m&>±&&&t>itxm^z>z.b& 

[0 12 4] ^*«*»»J*3j:05«il«5tett»Jfc LT 

He, v-y^7, -SM'Sfch* 7/v-;t, BWb^*:^ RtYb-^ 

y^^, ffiSt»^/U^!>A, ^7U^, ^ U— s "^>f^7, 

r^-<^h, ^^^^i, ^71/- ^f^^e— 
sKp^aas, ^b^^^m^, ^y^w«ai, #y 

[0 1 2 5] *3SMT*ffiffi*nSjR*i2j-W7-<>'K»JIB 
kttL<nr$.ftk<om&lj8:h\sXVZ. ^ixg^^co^rfe 

[01 26] mvt*^? j^m&&km<Df&ftk^ 
&&o>xm*%misxm'&-fz>z.k&x%% 0 mx-ft*- 

Lxmm$tiiz%t#t*i'7'f>jf i mts [a] (fesv^i 
mmm [a] sr-g-^r-rswrnad?:*) stt^s, 

7i/-i/gyfe 'X^xricJKffi*^, ^rHS^^PCO^- 

[0 1 2 7] hfeSUMi^-fyUASr— fftfe* 

;V^iSy^ W»USL (Tg) W±c^?agiCi(D^ L T5if* f 

[0 1 2 8] *»Wt-«5*ftJR«gtt->— h^fc^^^/w 



(16) 
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m^x^y-o^mm [a] <s>5w* [a] 

[0 12 9]ft^, ±fEcoj; 5f-U"CH»Lfc^- b 

i,x^&mm [a] <*>svm* [a] &^<&--r*#jffi*& 

©^f7^C8ia«(Tg)J:?)t)0-6 0 , C N 
5 #®ffitc*Djft $ tiitvtm<o h &> z> v ^ i* y * jv a * 

1. 5 — 1 OflSiCjffifa-rsr. ttcj; «9. JS£l 
— 1 00/im, L < 1 0 — 50ju m^S^— 4452 

3Rg^ (%) fcfc, ffiVMbnfc^^l/^^ V**HIS [A] 
ifeS^fiRttHIB [A] S:*WfS»)ISia*«©a«, 

^WJiB [A] &S^ti:R«Jlg [A] «r£-W-r3±fB» 

[0 1 3 0] ^mWKte^X\±, CWiJftattt^ 
[A] ^W-rs»J!Bffl.ric*^?>*Sj|»iR» 

TkS^feKaff^ixS*^ (i) j (tfVX-i'y* 

» , *>5VMi±1B rftRfi-frflc (1 7) j dS*f*L< 

fflv^n, -to) 5 ±IB r a -^i^^^>^^« 

j&swk^^w^ b^mtL, ->^y>- 

^igigte^ 7 ft < Mixfcf^HKifSttiy- h £ fcfc 
[0 13 1] *^Ci6S3^«tV-h 

7^y»g [A] ±«BL>tJ;5*flfi.o»J!BtS:» 

*L<firW5S#i-5wi:JcJ:i9»P>h,§ 0 fix. 

J9B [a] y- b«>zw±y flbroataB^— h*> 
3^fi:7^UA£$r«JlU *D*ft*IlJEb"Cl tt^SHflc 
^SL, ov^T±SBW<t5^ffi#LTt>«tV> 0 
[0 13 2] rt^J;5^ur»fenfc**W^«S#aiR 



[0 13 3] rcD<fc 5«d*3SWO«iiRJ|8tt->- hSfcfi 
^WVU-Mi, ftiBu S&Sk SA, hft^DflMf?: . il 

[0134] 
[0 1 3 5] 

[»ism] &T\cmnw\z£^x%;ftw$:Mcft&)\zm t m 
-tzAK *¥&wtt^nb<Dmmmz£^xmbm7££iv 

[0 13 6] **3 % *«^td*3*tS#«*tt(0Slfe*jfe 

(1) »ittattl}g*(MFRr ) 
ASTM-Dl238(c^i:r, ffifeom&IFO. ffil2.1 6k 

(2) tt-fbfflftGTMA) 

X ^ t# vthjKTheniio Mechanical Analyzer V 

ilST*#mb, ^+/J>0. 6 3 5mmSALfc?MI*TM 
Air Lfco 

(3) ^f^^K»?aS(Tg) 

(4) MX 

ASTM-D1003t^DT8ij^L*: o 
(5) 

*JK«i-e»e>Hfc»?aja»ia^fe, astm ty?eiw>^< 

^fa^HttW-STfT^St, K»?flffi2 3t:T?ASTM-D638^ 

(6) 7>f/VA^f h 

fiJc^D p pJ: 19 1 0 0 X l 0 0mm<Z>KRtf &HJ?>St0 , K 

(7) §IH3fi« 

JIS Zl702i-ipC, ^u>^hVU75IS}ftt-J: USIISL 

(8) ^>a. y yzmWi 

K»JtS:illS*riSlcofi* 1 5 0mm, *2 
0 mm<7:>Mfffi-Wc^[#rU ft ^^^J IcWIB 1 0 0 mm<0 

fe6o 
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8-1 65357 



[0 1 3 7] 



[*1 1 



(%) - 



xl 00 



[0 13 8] (9) fJM 

mmtf^mmm ; modern controls ox-tranioosr 

[0139] fcmtfx&i&m ; MODERN CONTROL^ PE 
RMATRANC-IVSRR^^aiBjW^SgHSrffl ^ ^T$]£ b 

(10) TK^M^i^^ ; MODERN CONTROLS PERMATRA 

n w-6oos*iK«aiaa'i3eKssrfflv^T4 o"ctB«-®aF 
9 o%r*ay^L^ 0 

[0 14 0] 

^1,4,5,8-v^ -1,2. 3,4, 4a. 5, 8,8a- ^ * fc K 
n-?-;7*U> {tftWi-frtf-r- h7^*u [4.4.0. 1 2 - 5 .1 
7.10 ] Kr-fe^} («fi5£ ; 

[0141] 

Mb 1 6 1 

2 10 



^ 8 

7 

'*^ffl;£LfcffiRR«iffi [ti] 0. 
6 5dl/g, mtUm(JUk) 9 0t, #7**E#m#(Tg) 
8 0^) SrJBfl-i: L, fflttiW (30mm^) «rttfflLTT 



[0142] 

( 13 C-NMRT* 



t% zM\m$*tt^\ m^yj^ks m%\ 25^) 
assise srfrofc. 

[0143] 1 i IE! 1 t^-r 0 

[01 44] 

[tj] 2.2dl/g) <O^U-y h 0. 6 k g irSrffi^Lfc 

[0145] fem^^ liBl *-^-To 
[0146] 

«ffO. 915g/m 3 , 19 0^, 2. 16kg 
#l[^^#T^ij^L^:MFR^2. Og/1 0^<£>, 4 

(^f i^y- 4-y ^/W-O-x^-l ^>-^*ft^ft:) 

[0147] JBA«rS 1 t m 1 fc:^-r o 
[0 14 8] 
[81 J 
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& 1 





^ififfil i 










40 


17 




550 
5 

27000 


350 
9 

20000 


450 
8 

22000 


S£t$* (Kg/an*) 


(kg " cm /an ) 




300 
300 


3500 
3000 


2300 
2100 






5/5 


5/5 


(an 3 •nm/mP -24hr 'atm) 


60 
25 


95 
30 


90 

35 


(g-nm/asii 2 *24hr) 


0.09 


a 13 


0.11 



1 ] 



60 I 




♦ • • • - %wn i 
• - • • * z 

M • • • • £tt01 3 



(19) 



(51)Int.Cl. 6 

B 2 9K 105:02 
B2 9L 7:00 
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